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‘at each of the two points. 
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DETERMINATION OF ALTITUDE 
BY MEASUREMENT OF AIR 
PRESSURE AND TEMPERATURE 


In its simplest application, the dif- 
ference in altitude between two points 
on the earth’s surface, or the altitude 


of an aircraft above a Selected base, can’ 


be measured approximately by reading 
simultaneously either two aneroid alti- 
meters or two aneroid barometers, one 
The differ- 
ence in reading of the altimeters gives 
the altitude in the standard atmosphere 
which was used in their calibration. 
Similarly, the altitude-pressure relation 
of a standard atmosphere can be used 
to convert the aneroid barometer read- 
ings to altitude. 

These altitudes may be in consider- 
able error mainly because the air tem- 
perature will; in general, differ from the 
air temperature of the standard atmos- 
phere used, and to a minor extent be- 
cause the values of gravity and hu- 
midity will differ from those assumed. 
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Mimeogtaphed material: Letter Circu- 


Recent articles by members of the Bu- 
reau’s staff published in outside jour- 


In a paper by W. G. Brombacher in 
the September 15 number of the Jour- 
nal of the Washington Academy of 
Sciences, formulas and procedures are 
outlined for accurately determining the 
altitude, based on the required meas- 
urements of all or only some of the 
above quantities. 


A number of standard atmospheres 
have been promulgated, the altitude- 
pressure relations of which are in use 
for calibrating surveying altimeters. 
Those commonly used are defined, and 
for some cases the pressures at various 
altitudes are given. 


The standard atmospheres weed to 
calibrate aviation altimeters are for 
most countries the ICAN (International 
Committee for Aerial Navigation) 
standard atmosphere, modified in minor 
particulars. Those used in the United 
states, Great Britain, Germany, Japan, 
and the ICAN standard are defined and 
discussed in the paper. 

Four typical examples, varying from 
accurate to rough determinations of 
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altitude in surveying, are given, as also 
examples of altitude measurements for 
the following four purposes: (a) alti- 
tude determination as a matter of rec- 
ord; (b) as an aid in landing an air- 
‘eraft; (c) in measuring the height of 
an aircraft above a point of known ele- 
vation; and (d) in aerial photography, 
where the altimeter reading corre- 
sponding to a selected altitude to be 
maintained above a base is required. 

In all the above examples, the alti- 
meter and other instruments are pre- 
sumed to be free from error. The 
errors commonly present in altimeters 
and aneroid barometers—Scale errors, 
hysteresis, drift, zero shift, and tem- 
perature errors—are defined, and mini- 
mum values for present day instru- 
ments are given. 


ALCOHOL AS AN ENGINE FUEL 


In the Bureau’s studies of substitute 
fuels for possible use in parts of the 
‘world where petroleum is not readily 
available, engines have been operated 
on alcohol, both of conventional grade 
and-in mixtures with water containing 
as little as 35 percent alcohol. The 
results emphasize the fact that the 
horsepower of an engine is fixed by 
the amount of air it gets, rather than 
the.amount of fuel. With alcohol (190 
pfoof), a given engine develops more 
‘horsepower by several percent than 
with gasoline, despite the fact that 
the heat available per pound from the 
alcohol is less than two-thirds as much 
as from the gasoline. The increased 
horsepower results from the fact that 
on vaporizing in the manifold the alco- 
hol cools ‘the air more than does the 
gasoline, thus permitting a greater 
weight of air to enter the cylinders. 

Although engine operation is possible 
with the very low-proof alcohols, dis- 
‘advantages are: (1) the amounts of 
fuel used are so great that carburetor 
connections, jets, fuel lines, fuel 
pumps, and tanks would have tobe 
increased in size; (2) large amounts 
of water collect in the engine crank 
ease; (3) spark plugs become moist 
and fail to fire at low throttle. Spark 
settings must be changed and the fuel 
consumption, even based on_ the 
amount of alcohol alone, is double that 
for high-test alcohol. 


DEFINITION OF AN INCOMBUSTI- 
BLE MATERIAL 


‘In building.code and similar regula- 
tions it is necessary to define an incom- 
bustible material. 


A number of. defi- 
nitions are given in American building 
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codes, and one based on a specific test- 


ing procedure is given in British 
Standard 476-1932, British Standard 


Definitions for Fire-Resistanee, Incom- 


bustibility, and Non-Inflammability of 
Building Materials and Structures. 
The test: for incombustibility involves 
heating the material in a-furnace up 
to a temperature of 750° © (1,382° F) 
in 1% hours.. It was found that the 
test, thus conducted, would class as in- 
combustible some materials that con- 
tained a considerable percentage of 
combustible constituents and that had 
been indicated as a fire hazard when 
used in constructions such as chimneys. 

The procedure was modified by heat- 
ing the furnace to 750° C before intro- 
ducing the specimen. This was found 
consistently to cause flaming and self- 
sustained glow in materials that have 
indicated any fire hazard in large-scale 
tests. For cellulosic materials, the 
maximum combustible content that can 
be present if it is to be classed as in- 
combustible by this test would be only 
a few percent. Magnesium is indicated 
as combustible, whereas pure alumi- 
num, even in finely powdered form, is 
rated as incombustible. However, alu- 
minum paint powder containing about 
2 percent of oil and less than -1 percent 
of iron oxide ignited readily. 


EXTERIOR PAINT ON TEMPO- 
RARY ARMY BUILDINGS 


The exteriors of the temporary build- 
ings at Army cantonments were painted 
with two coats of paint (with some ex- 
ceptions) 344 to 4 years ago. 
the paint was a titanium-lead-zine base, 
some was a lead-zine base, and a small 
amount was pure white lead. The pres- 
ent condition of the exterior paint on 
buildings in various localities was in- 
spected recently so that recommenda- 
tions could be made concerning the re- 
painting of those buildings that are to 


be kept im service during the post-war. 


period. The results show that the 
climate affects the paint differently in 
different regions. 
arid and sunny regions of the South- 
west (for example, Fort Sill, Okla.), 


paint tends to become very brittle, and — . 


on such woods as southern yellow pine, 


the paint failure takes the form of 


cracking and flaking. In humid regions 


of the southern seaboard, paint fails 


mostly by chalking with little or no 
flaking. 
may form on the painted surface in such 
climates. ) 
is an in-between condition where there 
is usually enough dry weather to cause 
some flaking of paint © ‘on Southere 


~*~ 


Some of: 


On the other hand, mildew — 


In the Northeast region there — 


a 


For example, in the 


yellow pine but not so much as in arid 
regions... One interesting observation 
concerned the painting over knots in 
the wood. The majority of the build- 
ings were built with lumber of No. 2 
common grade containing many knots. 
The usual practice of shellacking the 
knots or of spotting them with alumi- 
num paint did not prove of value. 
Therefore, for repainting, no special 
- treatment (other than to scrape off any 
exudation) will be given the knots. 


STANDARDS FOR COLOR AND 
TINTING STRENGTH OF PAINT 
PIGMENTS 


The Bureau is prepared to furnish a 
number of dry paint pigments to be used 
as standards for color and tinting 
strength by those who purchase pig- 
ments on the basis of specifications. 

Government agencies are large con- 
Sumers of paint and paint materials. 
In buying colored paint pigments, such 
as yellow ocher, sienna, umber, etc., two 
of the most important properties that 
determine quality are color and tinting 
strength. For example, two yellow 
‘ochers may have the same chemical 
composition but may vary widely in 
color and tinting strength. 

Recognizing this situation, the Bu- 
reau, with the help of industry, has re- 
cently set up a series of standard 
samples of-certain paint pigments for 
color and tinting strength (not for 
chemical composition). New Federal 
specifications issued recently mention 
these standard samples and state that 
they may be obtained from the Bureau. 

The following standard samples have 
been set up, and, for convenience, the 
_ corresponding Federal specifications for 
these pigments are given: 


Federal 
ae Material specifica- 
O» tion 

‘ 800 | Toluidine red toner -_-___-------- TT-T-562 
BOL 1>Y ellowocher =: ..-2.<. . 22. 22-3 - TT-O-121 
Ramo W SION AS 28 ee CB oi ese SS TT-S-346 
BOSeLED ULL Senta. 2 7 TT-S-346 
BOd4 Raw umber! <2. 7 2D SPSi 2: TT-U-481 
305 | Burnt umber__----- fe pis 1 ead Vane TT-U-481 
BOG WV anetianN. Tred. . o2<e st ee.--- see TT-V-226 
307 | Metallic brown __.------------ TT-M-251 
308 | Indian red_--------- gS Bi BL Seo TT-I-5lla 
S00c Mineral red)! ebaw bens 5k TT-M-381 
Bien bricht PECs 2c eo Lele ee ee TT-I-511la 
$11 | Carbon black (high color) __----- TT-C-120 
312 | Carbon black (all purpose) -____- TT-C-120 


- As time permits, it is planned to sup- 


c plement this group of 13 standards of 


dry. paint pigments with additional sam- 
“ ples covering other pigments, such as 
bone black, chrome yellow, chrome 


/ 
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green, chromium oxide green, iron blue, 


lampblack, ultramarine blue, yellow iron 
oxide, copper phthalocyanine blue, ete. 
When new samples or renewals of old 
ones are issued, announcement will be 
made in scientific and trade journals. 
Orders should be sent to the National 
Bureau of Standards, Washington 25, 
D. C., and the identifying number and 
name of the paint pigment should be 
given. The price per sample is $2 pay- 
able in advance. Money orders, ete., 
should be payable to the Bureau. - 


SPECTROPHOTOMETERS 


Quantitative chemical analysis is 
often a time-consuming task, and the 
industrial chemist is always interested 
in short-cut methods. One of these more 
rapid methods makes use of the color 
inherent in a solution or which is pro- 
duced in many solutions when mixed or 
treated with certain other chemicals. 


‘This color is caused by absorption of 


light in a region of the spectrum having 
a color more or less complementary to 
that of the solution itself. If, then, the 
chemist has available a precise method 
of measuring this absorption of light, 
he can determine the amount of absorb- 
ing material in the solution with con- 
siderable precision. 

The spectrophotometer is an instru- 
ment that will measure the absorption 
of light in solutions. Such instruments 
have been used for this and other pur- 
poses for many years, but only recently 
has their true importance for such work 
been realized by the industrial chemist. 
Proof of the present interest in spec- 
trophotometric methods of quantitative 
analysis was the presentation (by re- 
quest) of a paper on spectrophotom- 
eters at the symposium on analytical 
colorimetry and photometry held in con- 
nection with the 47th Annual Meeting 
of the American Society for Testing Ma- 
terials. In this paper, K. S. Gibson, 
chief of the Bureau’s photometry and 
colorimetry section, gives descriptions 
of the visual and photoelectric spec- 
trophotometers at present available to 
the industrial chemist for analytical use, 
together with a brief consideration of 
various factors affecting the accuracy of 
spectrophotometric work. The paper 
will appear in the Proceedings of the 
Society for 1944. 


TEST OF A THERMOCOUPLE- 
BOLOMETER 


The radiation sensitivity of a bolom- 
eter is determined by the low heat ca- 
pacity and high temperature coefficient 
of electrical resistance of the metal used 


> 
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in the receiver. Hence, as a general rule, 
alloys of metals are not considered use- 
ful for bolometers. The use of a re- 
ceiver of two alloys, forming a thermo- 
couple, presents an additional objection 
because of the Peltier cooling effect of 
the electrie current flowing through the 
metallic junction. 

Ribbon thermocouples of alloys of 
metals less than 1 micron in thickness 
and having a high thermoelectric power 
(61 mv/°C) are now available com- 
mercially. Hence, in spite of the above- 
mentioned objections, a test was made 
by W. W. Coblentz of their efficiency as 
a bolometer receiver. In this test two 
General Electric Company’s “copnic”- 
chromel P radiation thermocouples were 
mounted in the previously used bolom- 
eter apparatus (Bul. BS 4, 391 (1907- 
08); 9, 7 (1918); and 10, 1,- (1914), 
Scientific Papers S85, S188, and 8204). 
The dimensions of the receivers were 2 
by 11 mm; resistance 4.0 ohms; smoked 
on one side. In addition to the connec- 
tions with the bolometer bridge (fig. 10 
of S85) the ironclad Thomson galva- 
nometer (of 10 ohms) could be connected 
directly with the thermocouple receiver 
(b, fig. 18 of S85). 

The radiation sensitivity of the 
thermocouple when operated as a bolo- 
meter receiver, on 0.08 ampere, in air, 
was about 33 percent greater than that 
of the thermocouple with no current 
through the bridge. However, since the 
sensitivity of the thermocouple receiver 
in the bolometer bridge circuit (12 
ohms), was about 10 percent less than 
when it was connected’ directly through 
the galvanometer, the net gain in using 
the thermocouple receiver in the bolo- 
meter circuit was only some 20 percent 
greater than when using it in the gal- 
vanometer circuit. That the gain in 
radiation sensitivity was not greater 
is to be ascribed principally to the iow 
temperature coefficient of resistance of 
the alloys forming the thermocouple. 
Although contraindicated, the useful- 
ness of the device deserves trial as an 
a-e bolometer with a multiple-stage 
amplifier. (Moon, J. Franklin Inst. 
219, 17, 1985). 


REFLUX REGULATOR AND HEAD 
FOR LABORATORY DISTILLING 
COLUMNS 


A reflux regulator and head for lab- 
oratory distilling columns is described 
in RP1615 by C. B. Willingham, re- 
search associate of the American Petro- 
leum Institute, and Frederick D. Ros- 
sini, in the November number of the 
Journal of Research. This regulator is 
Similar to the one described in J. Re- 
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search NBS 23, 509 (1939), except that 
then the limited height of the labora- 
tory made necessary a design that re- 
quired only about 6 inches between the 
ceiling and the top of the packing in the 
rectifying section of the distilling col- 
umn. This enforced certain compro- 
mises in design that were no longer 
necessary When the laboratory was 
moved into a new location. The present 
paper describes apparatus for use in 
rooms having adequate height. The im- 
provements consist in the better meas- 
urement of the temperature of the 
liquid-vapor equilibrium, in reduction 
of hold-up, and in increase in mechani- 
cal strength. 


PERMANENT MAGNETS 


The range of usefulness of permanent 
magnets has been very greatly extend- 
ed in recent years by the development 
of new and superior materials for their 
construction. However, the mere sub- 
stitution of a new material without a 
corresponding modification in design 
generally leads to disappointing results. 
For some applications, it may even be 
better to use the older, less expensive 
materials. In view of the many re- 
quests that the Bureau receives for. in- 
formation on this subject, a publication, 
Circular C448, has been prepared by 
Raymond L. Sanford, giving a Summary 
of the data available in the technical 
literature, and a brief discussion of the 
design and testing of permanent mag- 
nets. Copies are obtainable from the 
Superintendent of Documénts, Govern- 
ment Printing Office, Washington 26, 
D. C. The price is 10 cents, 


METHOD FOR BRINGING PLATI- 
NIFEROUS MATERIALS INTO 
SOLUTION , : 


A persistently troublesome problem for — 
the chemist concerned with the analysis 
of platinum-metal alloys (those that are 
artificially produced as well as natural 
minerals) has been to find ways of get- 
ting the more refractory of these ma- 
terials into solution. The best methods 
hitherto available for this purpose have 
been laborious and not. wholly satisfac- 
tory from the analyst’s viewpoint. In 
a report by Edward Wichers, William 


G. Schlecht, and Charles L. Gordon, . 


which appears in the November issue of 
the Journal of Research (RP1614), it 
is shown that even iridium, the most 
refractory of all the metals of the plat- 
inum group, can be brought into solu-. 
tion very satisfactorily if the metal is 
attacked with a suitable acid mixture 
at temperatures ranging from 250° to 


se 
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800° ©. Mixtures of hydrochlorie acid 
with nitric acid, perchloric acid, sodium 
ehlorate, or chloriné serve equally well 
if attention is given to the proper pro- 
portioning of the mixtures. At the high 
temperatures used, the acid mixtures de- 
velop very high pressures (up to 3,500 
lb./in.*) ; consequently, the treatment 
must be conducted in a sealed glass tube 
enclosed in a steel pressure vessel con- 
taining a compressed gas to keep the 
glass tube from bursting. A known 
weight of carbon dioxide, placed in the 
steel vessel in the solid form known as 
dry ice, conveniently provides the Cor- 
rect compensating pressure. 

The rate at which iridium is dissolved 
by the acid mixture increases rapidly 
with increasing temperature, and also 
as the strength of the hydrochloric acid 
is increased. To obtain the maximum 


rate of attack for a given temperature 


and a given strength of the acid, it is 
necessary to keep the amount of chlo- 
rine in the tube, or of any of the sub- 
stances which serve as sources of chlo- 
rine, Within rather narrow limits. The 
rate of attack falls off both when the 
amount of chlorine is below these lim- 


5 its and when it is above them. This 


surprising effect was confirmed by an 
extensive set of experiments, which 
serve also to define the other conditions 
that should be observed by the analyst 


in applying the new method of treat- 


ment. in the paper are suggested suit- 


able operating conditions for other plat- 
_ inum-metal alloys as well as for the al- 


mt he 


= © 


loys of iridium. 


PREPARATION OF SODIUM 
STRONTIUM GALACTUROCNATE 
FROM CITRUS PRODUCTS 


Galacturonic acid, the principal con- 
stituent of the pectins, may be obtained 
from plant materials by acid, or enzy- 
matic hydrolysis, followed by various 


purification and crystallization proc- 
esses. 


In RP1576 (J. Research NBS 382, 
77, March 1944), Harriet L. Frush and 
Horace S. Isbell showed that certain 
double salts of galacturonic acid crys- 
tallize exceptionally well from solutions 
obtained by the hydrolysis of pectic sub- 


_ stances and neutralization with the ap- 


_ propriate bases. 


Of these double salts, 
Sodium strontium galacturonate has 
been shown to be most suitable for the 
Separation of galacturonic acid. In the 
Journal of Research for November 
(RP1617), the same authors describe 


_ the application of sodium strontium 


art 


galacturonate in the separation of ga- 
lacturonie acid from hydrolyzates de- 
rived from pectie acid, citrus pectin, 
Eiri peels of oranges and of grape- 
ru 
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Sodium strontium galacturonate is 
obtained from pectic acid in about 90- 
percent yield without the use of alcohol 
or other organic solvent. By treatment 
of the salt with an equivalent quantity 
of aqueous sulfuric acid, a solution is 
obtained from which about 65 percent 
of the galacturonic acid may be crys- 
tallized in one crop, substantially pure. 
Additional crops obtained by use of an 
organic solvent make the yield nearly 
quantitative. 

Pectin is not quite so satisfactory in 
the process as pectie acid, but because 
of its educational value, the preparation 
of sodium strontium  galacturonate 
from pectin might be included in a 
course of laboratory instruction to dem- 
onstrate the presence of galacturonic 
acid in pectie substances. 


The preparation of sodium strontium 
galacturonate from orange peel and 
grapefruit peel is also described. The 
hydrolysis of the citrus fruit residues 
requires a larger amount of the enzyme 
than the hydrolysis of purified pectic 
acid or pectin. Since the enzyme is ex- 
pensive, the practical use of the resi- 
dues woyld depend in part on the cost 
of the enzyme in large quantities. Ulti- 
mately, an inexpensive source of the 
enzyme may be developed, thus provid- 
ing a means for economically utilizing 
the residues of the citrus-fruit industry 
in the preparation of galacturonic acid. 


PREPARATION OF SALTS OF 
GALACTURONIC ACID FROM 
BEET PULP 


It has been known for a long time 
that in the pulp which remains after 
the separation of sugar from sugar 
beets, there are substantial quantities 
of pectic substances. These complex 
substances can be hydrolyzed to yield 
arabinose, galactose, methyl alcohol, 
acetic acid, and galacturonic acid. In 
developing a process for the synthesis 
of vitamin C, a cheap souree of galac- 
turonic acid was needed. A study was, 
therefore, made of the salts of the acid 
with the object of finding one of rela- 
tively low solubility that would be suit- 
able for separating the acid from the 
hydrolytic liquors of plant materials. 
In the course of the work it was found 
that certain of these salts (sodium 
strontium galacturonate, sodium cal- 
cium galacturonate, and calcium galac- 
turonate) are satisfactory for separat- 
ing galacturonie acid from solutions 
containing substantial amounts of im- 
purities. A paper (RP1616) in the 
Journal of Research for November gives 


an account of a study by Horace S. Is- 


bell and Harriet L. Frush of the hy- 
drolysis of beet pulp by a commercial 
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pectic enzyme, followed by the separa- 
tion of the resulting galacturonic acid 
The results show 
that ‘Sodium strontium galacturonate 
crystallizes from the hydrolyzates of 
beet pulp in the highest yield, but all 
three salts have value for the separa- 
tion of galacturonic acid from the hy- 
drolyzates of pectic substances. Sodium 
strontium galacturonate was obtained 
in the amount of 250 g/kg of dried beet 


in the form of a Salt. 


pulp. 


The commercial utilization of beet 
pulp for preparing galacturonic acid 
would require a cheap source of pectic 
In some cases, during the stor- 
age of beet pulp in Silos, the fermenta- 
tion that takes place yields an abnor- 
mally large amount of drainage liquor. 
Samples of ‘this liquor contain appre- 
ciable quantities of galacturonic acid, 
and this acid can be separated in He 
t 
appears that the liquefaction which oc- 
casionally occurs in the silo is similar 
to the hydrolysis effected by a commer- 
cial pectic enzyme. These results point 
to the possibility of developing a proc- 
ess for the preparation of galacturonic 
acid, in which hydrolysis is effected by 
enzymes from organisms grown on the 
pulp, and without the purification of 


enzyme. 


form of the sodium strontium Salt. 


the enzyme. 


Since pectic enzymes are produced in 
the growth of numerous molds, and 
it seems 
possible that the enzymes might be ob- 
tained economically as byproducts of 
Possible sources are 
the aqueous solution remaining after 
the separation of penicillin, or the cul- 
ture media of molds grown for food 


occur in the culture media, 


certain industries. 


purposes. 


STRESS - TEMPERATURE RELA- 
TIONS IN NATURAL RUBBER 


AND GR-S 


Stress-temperature relations in pure- 
gum vulcanizates of natural rubber and 
of GR-S have been studied by Lawrence 
A. Wood and Frank L. Roth, of the 
Bureau’s rubber section. Such studies 
yield information useful for calcula- 
tions involved in the theory of elastic 
behavior, and furnish practical data re- 
garding tensile properties at different 
temperatures. The results of this work 
are set forth in two papers that will be 
published in the November number of 
the Journal of Applied Physics. 

In the case of natural rubber, the 
crystallization that occurs on stretch- 
ing, at elongations exceeding 150 per- 
cent, is a factor of considerable impor- 
tance in explaining the results obtained. 
The compound contained 100 parts by 
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weight of smoked sheet rubber, 2 parts — 
of sulfur, 1 part of zine oxide, and 0.5 i 
part of zine dibutyl dithiocarbamate — 
(“Butyl zimate”), and it was vulean- — 
ized 40 minutes at 115° C. The stress- _ 
temperature studies were made after — 
the specimens were stretched and al- — 
lowed to relax at a constant tempera- 
ture of 25° or 70° C for about 2 hours. — 
The change of stress with time at the — 
end of 2 hours was small enough to be © 
without influence on later results, ex- — 
cept when the flow was excessive or 
when the stretched rubber continued to 
crystallize, as it did at-elongations be- — 
tween 150 and 500 percent at 25° C. 
At elongations of 150 percent and less, 
no evidences whatever of crystallization 
were found during the time of the ex- — 
periments. At elongations of 500 per- — 
cent and more, the crystallization which 
occurred during stretching and in the © 
first few minutes thereafter was SO com- . 
plete that the stress soon became in- — 
dependent of time. At 70° C both the 
upper and lower limits of the range of. 
elongations in which continued crys- 
tallization occurred were somewhat 
higher. 

Crystallization was not a factor in the 
case of GR-S under any of the test con- 
ditions. Values of the stress after re-— 
laxation, for natural rubber and for 
GR-S, were used to plot stress-strain. 
curves. In both cases, the stress-tem-_ 4 
perature relations obtained by lowering 
the temperature to about —20° G were ~ 
always linear and reproducible on suc- — 
cessive runs of increasing and decreas- — 
ing temperature, except when the flow 2 
was excessive or when the stretched — 

3 
a 
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natural rubber continued to crystallize. 
An additional period of relaxation was 
required if the rubber was heated above — 
the temperature at which the first re- 
laxation occurred. ‘The slopes of the 
stress-temperature lines and the values 
of the stress at any temperature depend- — 
ed upon the temperature at which re- 
laxation was carried out. The stress in- — 
tercepts at 0° K are small compared | — 
with the total stress for elongations up — 
to 150 percent. At the higher elonga- — 
tions the intercepts take on increas- 
ingly large negative values, finally be-_— 
coming approximately equal in magni- 4 
tude to the total stress. r. 


DENSITY AND EXPANSION OF 


TANNING EXTRACTS | 


Barkometer, Twaddle, and Haiiee 
hydrometers. are in customary use in 
the leather-tanning industry. The- 
specific gravity of a tanning extract inst 
dicated by the hydrometer is used, in 
conjunction with other data ~ accumu-_ 


- lated for that particular extract, to 
- measure the strength of the tannins 
present. The scale of each of the three 
types .of hydrometers mentioned is 
standard at 60° F. In general, it is 
‘impracticable to cool each sample to this 
' temperature before observations are 
'-made. The much quicker method. of 
reading the hydrometer at any tempera- 
- ture and applying a correction to obtain 
the true value at the standard tempera- 
ture is preferred. In view of the ex- 
- tensive use of hydrometers at tanneries, 
_ the American Leather Chemists Associa- 
tion suggested that the Bureau check 
- the barkometer correction table in most 
- common use and prepare tables for 
 barkometer, Twaddle, and Baumé hy- 
_ drometers. 
¢ Observations were made by Mary G. 
Blair and Elmer L. Peffer on samples of 
- tanning solutions supplied by the Amer- 
ican Leather Chemists Association and 
~ considered to be representative, and the 
work is discussed in RP1612 in the No- 
vember number of the Journal of Re- 
search. The method of least squares 
_ was applied to the observed densities to 
determine the constants of the density 
equation 


| ase lee Sa ie (t—25)?+ yes 


tr oe ane pee sed 4 


= ex sie 


The best straight lines through all the 
_ points representing, respectively, a, 8, 
and y plotted against density were de- 
_ termined. Equations of the lines are 


; ; a25=0.0008586—0.0011184D>s 
+ Bxs==—0.00001421 +-0.00000850D.s 
a Y2s—=0.000000025 

- These equations provide a ready means 
_ for obtaining the coefficients a2, B25, and 
“ys, for vegetable tanning extracts of any 
_ given density within the range of ob- 
- servations, 1.00 to 1.12 specific gravity 
 60°/60°F. The temperature range cov- 
ered is from 50° to 100° F. _ Coefficients 


-are also presented in such a manner: 


_ that the density of a tanning extract at 
_ any temperature within the range may 
be calculated if its density at 60° F. is 
known. ~~ 

> Coefficients obtained from the above 
; equations were used to calculate the 
~ desired correction data. The only hy- 
- drometer correction table published in 
RP1612 is an abbreviated specific 
gravity table. The other tables will 
be presented in Circular C449, Hydrom- 
_ eter Correction Tables and Thermal 
~~ Density Coefficients for Vegetable Tan- 
ning Extracts, now in preparation. 
The barkometer correction table ranges 
from 0° to 119° bk; the Baumé table 
from 0° to 15° Be; and the Twaddle 
table from 0° to 24° Tw. The bark- 
ometer: table .as presented. gives a 
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greater accuracy and includes a great- 
er temperature range than the table 
supplied by the American Leather 
Chemists Association. The two agree 
at low densities but diverge somewhat 
as either temperature or density in- 
creases. The accuracy with which the 
tables give the true specific gravity of 
any particular extract is dependent 
upon the closeness with which the rate 
of expansion of that particular extract 
agrees with the average rate of expan- 
sion on which the tables are based. It 
is believed they will be found appli- 
cable to any of the vegetable tanning 
extracts within the demands of obser- 
vations made with the hydrometer. 


SPEED OF FILTER PAPER 


An important property of filter paper 


is the speed with which it will allow ~ 


a liquid to flow through it. It has 
long been customary to test this prop- 
erty by measuring the rate of flow of 
water through the paper. Various 
forms of apparatus have been devised 
with which the rate of flow has been 
measured under stated conditions. It 
has usually been difficult to obtain con- 


‘sistent results by these methods, the 


blame being sometimes placed on the 
apparatus, sometimes on circumstances, 
some of which seem rather obscure. 
A method has been devised by Her- 
man Bogaty and F. T. Carson of the 
Bureau’s paper section, that simulates 
the conditions of use. As described in 
the Journal of Research for November 
(RP1618), the filter paper is tested as 
a cone in the usual manner, and special 
apparatus is not required. Since the 
pressure of the water in a filter cone, 
and also the area of the paper, are con- 
tintally changing during the test, it 
was found necessary to develop a suit- 


‘able equation with which to evaluate 


a water-filtration coefficient from the 
filtration data. A test -procedure is 
recommended in which a measure is- 
made of the time required to filter one- 
half- of the water remaining in the 
cone after a definite, initial portion 
has been allowed to filter through. 

Other observers have reported that 
filter paper becomes progressively slow- 
er with continued filtration, and have 
ascribed the behavior to the nature of 
the paper itself. The evaluation of the 
speed of filter paper has therefore 
seemed inherently indefinite. Recent 
work indicates, however, that, if the 
water used in the test is prefiltered, 
the change in speed with time of filtra- 
tion (of distilled water) is almost 
eliminated, and a fairly definite value. 
for the speed can be assigned. 
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It appears that the approximate 
speed of a filter paper can be predicted 
from its air permeability, inasmuch as 
a fairly good correlation was found be- 
tween the rates of flow of water and of 
air through a variety of filter papers. 
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